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Detailed description 

1 . Title of the utility model design: Air Cleaner with a built in honey comb element having a 
conical part 

2. Claims made by the utility model 

An air cleaner with a built in honey comb element that consists of a conical part and which is 
characterized by a raw material consisting of a plane shaped board or a corrugated board inclining in the 
longitudinal direction that is first stacked up and is then laminated by coiling (winding) from the wider 
side around the coiling core, the terminal of the above mentioned material is fixed after which, a 
cylindrical honey comb element that comprises of a conical part as a sealing closed end alternating 
between the raised part on one end (mountain) and the depressed part on the other end (valley), is 
formed. Further, the said element is housed in a cylindrically shaped body that consists of an inlet and 
outlet pipe. 

3. Detailed Explanation of the Utility model 

This design model is related to an air cleaner with a built in honeycomb element and in particular, 
pertains to improvements in the shape of the honeycomb element. 

Drawing 1 a vertical cross sectional drawing of the air cleaner A housing the honeycomb element E and 
is a diagram that is used to explain the prior examples. The honey comb element E is wound or coiled 
around the core F after having piled on (stacked up) plane surfaced board material G and the corrugated 
board material H. 
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Subsequently, the raised part at one end and the lowered (depressed) part on the other end are alternately 
sealed following which the open end J and the closed end K are formed. Further, this is housed within the 
cylindrically shaped body B that is connected to the inlet pipe C and the outlet pipe D. Sealant parts 
(stoppers) L i and L 2 are used to prevent or stop an air leak in the external circumference of the honeycomb 
element E and the inner side of the body B and further, the honey comb element E and the body B are fixed. 
As has been indicated in the drawing, the honey comb element E is found to be longitudinal in its cross 
section and moreover, a passage channel M consisting of an alternating open end J and a closed end K is 
formed within the honey comb element and the air that flows in from the inlet pipe C passes through from 
the open end J of the side of the inlet pipe C into the passage channel M in the shape of an arrow and is 
collected <illegible> when the air flows out of the open end J of the outlet pipe D. Only the clean air will be 
absorbed into the engine (this has not been shown in the drawing) from the outlet pipe D. However, in the 
case of the conventionally used air cleaner A, the air that flows in from the inlet pipe C could easily start to 
create turbulence before entering into the honey comb element E. In addition, the velocity of air flow within 
the passage channel M that is close to the body B and the velocity within the passage channel M that is close 
to the core F is not uniform with the speed (velocity) of air flow close to the side of the core F being greater 
and thus, there is an inequality in the velocity of air flowing from the passage channel M in the honey comb 
element E. 
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Moreover, the total surface area of the passage channel M (<illegible> area) is determined by the length of 

tTie latitudinaf Section of the honey cdrn^ 

being responsible for a defect in this design, namely a shorter life span. 

This design was developed in order to overcome the above mentioned defect; the model not only aims at 
making the flow velocity (speed) uniform within the honey comb element E but also focuses on the 
lengthening of the life span of the honey comb element through the total surface area. The model is 
characterized by a raw material consisting of a plane shaped board or a corrugated board inclining in the 
longitudinal direction that is stacked or piled up which is then laminated by coiling (winding) from the 
wider side around the coiling core, after which a cylindrically shaped honey comb element that comprises of 
a conical part in the said area is formed with the said element being housed in a cylindrically shaped body 
that consists of an inlet and outlet pipe. The working examples of this model are explained below by means 
of the drawings. 

Drawing 2 (a) is a partial cross sectional diagram that is used in order to explain the improved honey comb 
element 4 that was located within the body 1 used in the conventional examples. 

The honey comb element 4 uses a plane surfaced board or a corrugated board material with only its top 
portion inclined as has been shown for example, in Drawing 2(b) with a starting width of H i and an 
ending width of H 2 (however, over here H i is larger) and stacks up these board materials. 
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which then coils (winds) from the wider side in the long coiling core 5, fixed the terminal ends and, similar 
to the previously used product, is a cylindrically shaped object that forms the conical part 7 as a sealing 
"^losed-ena^Stemating^Betwee 
(valley); Drawing 2(c) shows an inclined view of the same. 2 is the inlet pipe, 3 is the outlet pipe while 8 

and 9 are the sealing parts (stoppers) and body 1 and the honey comb element 4 are fixed at the positions of 
the sealing parts 8 and 9. 

In the case of the above mentioned air cleaner 10, the air flowing in from the inlet pipe 2 has its flow 
controlled by the conical part 7 which plays the role of an air guide bringing it closer to a laminar flow and 
since the distance between the passage 6 in the vicinity of the coiling core 5 now becomes lengthened, the 
resistance is now found to be greater thereby leading to a reduction in the flow speed. This now results in 
the equalization of the flow speeds within the passage channels of the honey comb element 4 and, with an 
increase in the total surface area of the conical part alone, there will be a larger collection amount of 
<illegible> and consequently a lengthening in the life span of the element. 

Drawing 3 shows the honey comb element 4 consisting of the inlet and outlet pipes as well as the conical 
part in a state that is the reverse of what is displayed in Drawing 2 (a). 

Drawing 4 shows the conical part which has been set up at both ends of the cylindrically shaped honey 
comb element and, similar to Drawing 4 (b), 
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is found to be inclined both in the upper and the lower areas while forming the honey comb element with the 

^wiHeFstdeT? f and tfie^^r^^ 

right angles to axial center of the honey comb element, it is found to be effective with regards to the 
equalization of flow speed with the element and the lengthening of the life span. 

Drawing 5 is a cross sectional diagram that is used to explain the inlet and the outlet pipes that are located in 
the honey comb element with conical parts on both sides and in the same axis £uid here the flow of the 
honey comb element's flow passage can be made uniform even more easily and it is found to be superior 
with respect to the length of its life as well. 

Drawing 6 is a vertical cross sectional drawing used to explain or give an outline of the air cleaner 20 with a 
built in honey comb element 14 consisting of a conical part 17, this air cleaner is also referred to as an inline 
cyclone. 

The center of one end of the cylindrically shaped body 1 1 formed the closed end and its vicinity is foimd to 
contain an inlet portion 12 that is equipped with a louver 15, and fiirther, the guide 16 is set up such that it is 
almost parallel to vertical angle of the above mentioned conical part 17 from the inner circumference of the 
louver 15. Moreover, in the outer circumference of the honey comb element 14 that is in the vicinity of the 
outlet pipe 13, 
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for example, a steel board is wound or coiled around to form the element guide 18 and a <illegible > 
'discharge-equipment 21 is provided in its lower "arear(The discharg / device 21 is ndrmally 

formed using the collection pipe 19 and the valve 22). 

In the case of this air cleaner 20, particles wath a coarse granular diameter are collected and discharged into 
the discharge equipment 21 through the centrifugal action of the louver 15, the guide 16 and the element 
guide 18. Further, those particles with the coarse granular diameter that are not centrifugally separated are 
purified and cleaned in the honey comb element 14 with the conical part 17 and only clean and pure air is 
absorbed in the engine (this has not been shown in the drawing). 

As has been explained here with the help of many working examples, this design model has a honey comb 
element with a longitudinal cross section with a conical part provided on one or both ends which is housed 
within a body consisting of each of the inlet and outlet pipes and, since equalization in the flow speed of air 
within the honey comb element as well as enlargement of the total surface area have been achieved, there is 
no increase in the initial air flow resistance thereby leading to a lengthening of the life span of the element. 

4. Brief Explanation of the drawings 

Drawing 1 is a vertical cross sectional diagram that is used to explain the conventional working example. 



183 



Translation for Japanese utility Model S 60-1 1 2320 (1985-1 1 2320) 

Drawing 2 ( a ) is a partial cross sectional drawing that is used to explain the working of this model's 
element housed iir the conveMionMiy"tised body, D purpose of 

explaining the materials used in the model while Drawing 2 ( c ) is zin inclined view of the element. 
Drawing 3 is a cross sectional diagram reversing Drawing 2(a) and Drawing 4 ( a) is a cross sectional 
diagram of the use example of the element with the conical part on both ends. Drawing 4 ( b) is a plane 
diagram used to explain the materials used while Drawing 5 is a cross sectional diagram of the coaxial 
example and Drawing 6 is a vertical cross sectional figure used to explain other working examples. 



1 , 1 1 , B Body 2, C Inlet pipe 

3, 13, D Outlet pipe 

4, 14, E honey comb element 
5 , F coiling core 

7, 1 7 Conical part 

1 0, 20, A Air cleaner 



Utility model application registration applicant: Tsuchiya Manufacturing Company Ltd. 
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Japanese Utility Model S 60- 112320 (1985-112320) 



Drawing-l 



Drawing 2 (a) 



Drawing 2(c) Drawing 2 ( b) 



Drawing 3 



Utility model application registration applicant: Tsuchiya Manufacturing Company Ltd. 
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Drawing 4 

(a) (b) 



Drawing 5 



Drawing 6 



Utility model application registration applicant: Tsuchiya Manufacturing Company Ltd. 
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